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(1) A bill judging apparatus having a plurality of sensors 
including a magnetic sensor and a photosensor arranged on a 
conveyance path, the bill judging apparatus comparing a bill's 
pattern read by said sensors with a reference pattern to make 
a judgment of the bill, said bill judging apparatus comprising: 

a line image sensor arranged in a direction normal to 
the conveyance path in proximity to said sensors; 

means for calculating the inclination and the lateral 
offset of the bill on the basis of outputs from said line image 
sensor; and 

means for selecting different reference patterns 
depending on the calculated inclination and the lateral offset 
and which compare the selected reference patterns with bill 
patterns read by said sensors. ^ 

As seen in a bill 14 of Fig. 5, when a bill is carried 
having an inclination and a lateral offset, as a scanning 
direction of a line image sensor 18 is normal to a bill carrying 
direction, the scanning of the line image sensor 18 is not 
paralleled to a long, side direction of the bill 14,^and for 
instance, an output of the line image sensor 18 in lines In, 
lm in Fig. 5 is shown in Fig. 6. That is, signals having 
different lengths in a state of level "1" are sequentially read 
out from the line image sensor 18 together with conveyance 
of the bill 14. 

The signals from this line image sensor 18 are added 
to a segment counting circuit 24 through an image sensor 



amplifier circuit 23 , and here a length an of a segment of 
level "0" at a left side of the signal, namely a segment in 
which the bill does not exist shown in Fig. 6; a length bn 
of a segment in which the bill of level "1" exists; and a length 
cn of a segment of level "0" at a right side are counted, 
respectively. Respective values of an, bn, cn are stored in 
a memory 22 in an aspect shown in Fig. 7A under control of 
a DMA circuit 25 in each scan. 

Incidentally, data read out by a photosensor 13 and a 
magnetic sensor 15 are similarly stored in a memory 22 as shown 
in Fig. 7B under control of the DMA circuit 25. 

Next, a processing algorithm in the case where patterns 
are judged from data stored as described above will be 
explained. v- - 

First, an inclination K x and a lateral offset K 2 of the 
carrying bill are acquired from detection data an, bn, cn from 
the line image sensor 18 stored in the memory 22. A 
calculation method of K 1# K 2 is various, and here a method for 
eliminating an error due to damages of an end face of the bill 
is shown as one example. K x , K 2 are acquired from the next 
equation: 



2 

where Z: entire scan number. 

Average inclination and lateral offset are acquired by 
the whole scan number of the line image sensor 18 in each of 



z 





z 




K ir K 2 . After K x , K 2 are calculated, a judgment processing is 
performed by data read out by the photosensor 13 and the 
magnetic sensor 15 with the K lf K 2 as parameters. 

Fig. 8 is an optical pattern of the bill, and Fig. 9 
5 is a magnetic pattern of the same bill. When the lateral 
offset K 2 is smaller than a certain value K2c, the optical 
patterns of this bill approach a characteristic shown in a 
solid line a of Fig. 8. Inversely, when the lateral offset 
K 2 is larger than K2c, a characteristic shown by a broken line 

10 of Fig. 8 is approximately obtained. Furthermore, when the 
lateral offset K 2 is smaller than K2c, and the inclination K x 
is smaller than Klc, the magnetic pattern of the bill is 
approximately a characteristic shown in the solid line a of 
Fig. 9. When the lateral offset K^is larger than K2c, the 

15 magnetic pattern of the bill is approximately a characteristic 
shown in a broken line b of Fig. 9. Furthermore, when the 
lateral offset K 2 is smaller than K2c and the inclination K x 
is larger than Klc, the magnetic pattern of the bill is 
approximately a characteristic of the broken line b at (G) 

20 point of Fig. 9. In this manner, the optical patterns and 
the magnetic patterns of the bill are fairly different 
according to the lateral offset and the inclination. 

From above, when the pattern judgement is made taking 
into consideration the lateral offset and the inclination, 

25 the accurate judgement processing can be expected. 

Fig. 11 is a flowchart of the judgment processing by 
a magnetic pattern check of the bill, having a characteristic 




shown in Figs. 8 and 9. In the case of the magnetic pattern 
check , as a level difference is caused by presence or absence 
of the lateral offset at (F) point, the lateral offset is first 
checked (ST10). In the case of K 2 *K2c, namely no lateral 
5 offset , the level check at (F) point is made in STll, and in 
case of K 2 >K2c, namely the large lateral of f set f the level check 
at (F) point is made in ST12, respectively. Even in the same 
level checks at the (F) point in STll and ST12, the scopes 
thereof that the level is right differ from each other. 

10 Following the level check at the (F) point of STll or ST12, 
an inclination check is made this time (ST13). When the 
inclination K x is large and K^Klc, and further even when K^Rlc, 
in the case where K 2 >K2c by the second lateral check (ST14) , 
as the level at (G) point changes even, in an intrinsic bill, 

15 the level check at the (G) point is made in ST16. 

On the other hand, in the case of K 2 >K2c in ST14, the 
level check at the (G) point in ST15 is made. Incidentally, „ 
ST15 and ST16 have different proper level ranges irrespective 
of the same (G) point level check. 



